Searchirjg PAJ 



1/1 ^— V 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 07-321 1 26 

(43)Date of publication of application : 08.12.1995 



(SDlntCI. 




H01L 21/338 








H01L 29/812 








HOIL 29/41 








H01L 29/417 




(21)Application number 


06-106800 


(71)Applicant 


MITSUBISHI ELECTRIC CORP 


(22)Date of filing : 


20.05.1994 


(72)Inventor : 


HAYASHI KAZUO 



(54) FIELD EFFECT TRANSISTOR AND MANUFACTURE THEREOF 

(57)Abstract: 

PURPOSE: To suppress the decrease in channel layer thickness by 
the surface depletion layer of an n-type GaAs active layer in a MES 
field effect transitor, and also to increase high frequency wave 
power of maximum drain current. 

CONSTITUTION: A Schottky surface electrode 21 1, whereon the 
bias of equipotential with a drain electrode is applied, is provided on 
the region located between a gate electrode 6 and a drain electrode 
5 of an n-type GaAs active layer 3. 
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g2 1 l*JFU-f>Sffi5<!:«M0. *>-3y-FSSS{C 
ifiSJ-rsj:^JfMSnrt^S. c©J:5^c«jS©mes 
FET10 1-C«. y- Fm©©Sfir*Wg>0T*.5 
^. fiHtJB«M©y- F 6 ©TSP*> 6 F U >«ffi 50 
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{c*>wr. lai(b) «:m-rJ:^«:^aA*sjKfiS$n 
[0043] ;^:K:s&f'P«:oc>-cift?^f fi£3feSJI5«c*$ 

C>-cgiWL//c»«:MESFETW. aSV-xm®4«: 

Siamti ( V s = 0 ) *i. F u -f >se 5 ic^m.<Ds£n 
fit (vd>o) y- Fm®6*iffi;g©<[S 

fit (Vg<o) cc-'^-^rxsns, cami^^v v^- 

1 1 t FU-^>'S@5«gML'-CC>.5>/t», 
asm® 2 1 l©Sfi[V2ia fciEmfit (V2ia >0) t 

[0 044] ii;^. GaAs{C3*-re^*tl4©'>3 

t-+-ra^©iis3 (>'^*yT>'^-<• F) c»-rn©^T 

fc*bn(%0. 7) eV-C*"?. F U >m£EV d «ji 

SI vfet±t?m>6n*fcj&. ttfwcctt. «afie2 

1 1©^{4V211 «V2U. ><^>bn<h^c-3-C. GaAsrS 

mssti^Bv b^-mmmm2 1 1 t<Dmtm(>cm:^ 

ijSn-St^J^^iJio-cijD, t^3 h+-jg-&«cj:.S^2 

[0 04 5 ] 0*00 1 (b) (c^-rJ:^fc. GaAsrS 
ttH3©. -J h+-«®mg2 1 l*s?^^3nt:(,» 
^$^^-C<DmS.m(Dm^ t 2 (i. 02 0 Cb) {Cij^^a® 

F4'-afflse2 1 i{cEiij)nsns^-5-<r;^V2ii 

SfcfptfStcjxa F + -»llliia</>bnJ:t5;A:^<% 
•o-Cl,i-5©-r, C©i^3 y F+-a®^@2 1 UcEUira 
3ti-5>'W7':^«cJ:») FU-^^.^fife^i^ii^ti-SCitt 

[0 04 6] C©A:S>. tSffil3©J?3 a 4— SicL/c 
oSOf >^:j-7SffVp*>FU-/>»ff Idss 

^Jt;*C$tir-SCi^c<, FU-r>;g;^mi dmax 
«:^#< -r-scis&s-cir, cnccj;!}. j:ij:^#%rf 

[0047] tit. y-F«fii6iS^ai' F^-^ffi^ 

@2 1 1 ^©^rais^x^^^scttcif), y-hifi 

Ci*J-C#. cnK:J:-:>TFET®Wffi«r=i>Fci-;U 

[0048] ^>:K:SijS*^«:-:>(,>-cgiei^s. *«5^ft 
GaAs»S (•;;x>'^) litC^VF-t^'GaAs^^i' 
7rJ12SDfnMGa A srgtt®3«:Jia^XJKAiRL. feffi 
14J13±{cy-;^1i®4&0' F U-r >mffi5 «:*rini3-a- 
rJi^^Ofc®. :^BS{C'>3 V F+-^feJl)gl 1 
I/. 56icte#)l|gl l±«:. :?*^KS^cj:^^BFf^>'^•^^ 
->©mi©:7* FUS^;^ Fja3 1 14J^^-r-S (02 
(a) ) . 

[0049] ;>Ctc, ±iB7 * F Ut?:^ FIS3 1 1 
<»: bT±ie-> a h 1 1 ?r, *©— SB**, 

V - F u >m®Fa ©i3*ge*^ 6 F u >me± 
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€»<fc^x-.r5^>i/*r^ (S2(b) ) o 
[0 05 0] ^i^r. ±m(fC^^ufcm2(Dy ^ hus^ 

@2 1 l(Dif>*ffllSS35i^{4ST€>J:^^«-rS (02 (c) 

) o 

[0 05 1 ] ^cDf^. ±mm2(oy* hui;^xhjS3 i 

2*-7;^>7<J:Ur. ±IBi^3 ';/ h+-^S^@2 1 1 
4. ±iBU>>>^ HgPS 1 2aF*9CCStH-rSSB43^5&>6S 

!?^>t5^T^ (@2(d) ) o 

[0 0 5 2 ] ^ur^ffi^ws i m(oy- h^^ne 

aL^mmL (02(e) ) . ±tEm2(Dy 4- h hM 

3 1 2(Dm^(>cJ:^^<D±(D^m^nesi^'jy h:ty 

ME S F E T 1 0 1 ^^r^ (02 (f) ) o 
[0 05 3] CCD<l:^tC*||SS09'C». GaAsffil*]! 

J: ^ ff^^S L . ±tBi^ 3 h -^ffi^^^C K U 

t3:^c<:^cr0v SAFU-OmiS I D max^:[S]±Sti:r 
R F m:t?COti:Ac;&@ ^ C <i: IT So 

[005 4] mmm 2, ms {t:^mm(om 2 (Dmmm^c 
04(a) --04(6) \t:^mm<o'mm-ismvy>iy:^^ 

[0 05 5] 0CC*$Cir. 1 0 2t«s:||fiSfiai(DMESF 
ET-C. CCDMESFET 1 0 2r«. nMGaAsrS 
ttli3<D. V-:3;mS4<t KU^>m@5<t<DPaoct3^ 
gp^^. gg^O. 1-0, 5 umcoy-^ h y-fe:^ 1 3;&5 

jf$^^nr*50. hmg6«c(D>!r- h 1 3 

rtCCieaSrtri^-So */c±f3ffi14«3<D. V-hVHz 

X 1 3 K U-r >m@5 iCDP^CDM^^C^i. A 1 ^f)^h 
^cS>-3 !y h+-aSm€S2 1 2ifiY\y-(>nm^tm 

fiSuriBgsnrc^S, *©fl6©«^«^ 1 cD*Sfi0!l<b 

[005 6] ;j^tCiS3§:^^COC^-C|JiH^r So 02 (a) 
'-02(c) tCns-r^iail^fiKCOT. GaAsr§ffii3 
±5cy-;^me4. KU^>m@5. S^'>-3"^h + - 
^ffi«@2 1 1 ^Bf&b. ^(o±.(^cm2<Dy :t h 

hK3 1 2^mfSuOfc'ik (04(a) -04(c) ) . ±iB 
m2(Oy it VVlyXVm^ \2^-7X^t\^X. ilBS^ 

3^> h=^--^ffim2 1 ISO'GaA sr£t4B3CD^H 
^X'v^>yL/r y-feX 1 3«:Jf$fiSrSo ^cD^^acc 
^-h«ffitm6a4Ji5^-r-6 (04 (CO ) , 
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[005 7] ^hx±Mdm2(Dy 4 hU'i;^;^Hi3 1 2 
<O^*^ct0^(D±cD^W46 a^';:7 V:^y\^X. 
e^3 hm@6?:JfML/. cnCC<fcOMES 

FETl 0 2^^-rS (04(e) ) , ca)04(d) S 
0^04 (e) &C^'rXg«::telir. :7 4' hUS^XhlSS 1 
2«rv;5^^CCi^3 h^-affime2 1 1 «:M::&ttX'y 
(R I E^(DK5>rx.:.^>y) ^^CC^rGa 

AsrSttJ13(D^ffi*X':;5='>^Lt:';-fe;^ i 3*jf$^ 
10 >yu. m^-ry- hm@«f46 a^ff^^b. cof^. 

U":? h:t":'*tf /eights. 04 (e) ^c^-T J: 5 JC. »; 
So Hi3 1 2^v>;^CC>'3 ^> Y 

^-mmmm2 l I^^^x-^^V^L. ycc^-cGa 

;^^i>ry-hmswf46a«:j^^L. c<d^. ^)y 
\'^y^vf-:^fcm^\t. lynv v^-mmwm2 i i<d 

s©r . ±iBOi#&cc it^r y -fe x i 3 (o K u >me 
20 5fflJcDiPi*s:^#<3^cCSo 

[00 5 8 ] c(o^'?rmm(om2(Dmmmxkt. rsi* 

jl3CC3T$)SL/c-y- h y-feX 1 3}H^C^- hUSe^lB 
gUrc^S/ces?), S;AcKU-r>'^SfeI dma x^^i^f 
;VJfE«. rStt® 3 CD y -fe ;^ iaTCD^^o^-c^^ 

^D. ^fcGa A sffittilSCD^ffi^SjlCCcfcD^l'^ 

gp^jcD^ <!: ft r±lB^fiai 1 (C ib-^TSfel^ fe(D i ft 
So C<D/cdi)|IM3j<7^>S>'-^';l/</>s JCi:S«ffiSS®CC 
ctOS:;^FU^>mi^I dma x3&^{ST-rScD*»J*r 
30 SCi^&^-CtSo 5e>«:^>3 h+-^ffiS@2 1 1 CD 

^^{m^mtX^. CtiCC<fcf)a:t;fita (Rd a 1/ 
gd) a6af5CiiHffi*ffiSCcrj>ha-;pr#So 

[0 0 5 9 ] ||]5S{?||3. 05ti*^H^(Dm3CD^jffi«?llk: 

cts^w^AS h •^>i^;^^<z)^^*^-r»Tffi0'C*f3 . 
06(a) -06 (q) {t^mMmcomm^n^ V i> :^ ^ 

[006 0] 0^C:feL>T. 1 0 3 \t:^mMm<Df- V V 
•fe:3il 3*WrSMESFET'C. COMESFETl 

40 0 3 hmm6 <b f u >f >ms5 ioracc^ja 

^tifciy=i y h^-mmmm2 i 3^*. -eoy- 
jlij©^;{^y-fex 1 3(DffliJsi 3 a«:/Myr y-fe;j;jsa 

^(Dm<Dmmt±im 2 commmdcj: smesfet^ 

[0 06 1 ] ^xccSjg:^ic'3C^TiftHj-rSo ^mmm 

Ga A sS«l±Ccy> F-:/Ga A s >'n' :7 tI12 a 
0*n^GaAsrgttJi3^ff^^U/cf^. KrS14J13±«: 
y-X^ffi4SO'FU'f >^g5*ffJ^L. ^©JitC. 

50 ±iBv-xmeauf Fu-r>s«ira<Dtp*si5^icu5^x 
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[0 06 2] ±ism i<Dy*h vi^t. hjsa a i 
fiS-r^ {06(b) ) o 

[0063] ^(mk±mt<.¥- v^mA^ a*^«L 

(E6(c) ) . ^t^mKDV^- V hM3 3 1^^ 

ilB^-^ h U-fevC 1 3rt^>^- h^®6*?f$^-r^ (S 10 
6(d) ) o 

[0 064]^CiT. ^2<D:7:f hM3 3 2* 

h^*^*L (06 (e) ) . ^ffl^C>/3 -.r h+-^M 
1 l^l&fSu§ri> (06(f) ) o 

[0065] ^Or±i5m2<D:7 4^ h l^t^X hj®3 3 2 

o^i^c J; «3 . -ecD±(7)i^ 3 h 1 1 ^mvi 

n<D¥- vmmmii^mtii^i^^ v v^-mmmm2 i 20 

3«:JK^U. ^jeSffifi^KDMESFET^r^^-rS (06 
(Q) ) . 

[0 06 6] C<om^(Dmmm(OMES¥ I 03-0 
m.'T^ty 3 > H 2 1 3 *. ^(D^- hmffi 

fflijssi55&^ h ^}^mm i 3 b f y 

1 3 a S-CfiJ^)*!®*!: L/cCD-C. »; •fe;^l£ffi(D. 

(om^^mxi>ctifix^ . m,±Y\^^>mm.i dma 
[006 7] mmm^ . 0 7 \t.^^m(DmA<ommm^c 
08(a) --08(0 \x^mm<om.nn^Y'y>v:^^ 

[0 0 6 8 ] 0K:*5C^T. \Q A\t^mi^m<OMES¥ 
ETX. CCDMESFET 1 0 4r«. nMGaAsrS 

^200-'5000:f>y;<hn-A. ^^^)r\m,i>^ 
1 X 1 0*'cm-'J^±(Dn* MG a A s h/i2 2 

4b:^r5}Kfi£3n. S[n>5?^^ 2 2 4 bCcB«tr/P 40 
$ 2 0 0^5 0 0 0:^>yx h O-A. + »; TrSgjC^^ 
1 X 1 0**an-'jy±CDpMGa A s*Mjl2 2 4a:diJ^ 

112 2 4 b±CC-a5;!)i±iapSGaA s^ffiJi3±^S 

©ME SF ET 1 0 1 tm—X^h. 
[006 9] CCt?. ±iBpSGaAsaMB2 24a 

u±M^mi^^<Dt^^v v^-mmw^2 1 1 tm 
h me 6 i K u >mM t <om(om!^x(omM 
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0. */c±fBr3>^i^ hii2 2 4bt*. KU-/>m®5 
iGaA s^B3iCDS^*:t-^ i^SE^i-r-SflBi 

[007 0] ;>ctc$jjg:^{cotirijii8-r 

Ga A sS® 1 ±Ccy> K-::^Ga A sv'^' :7 tJ12S 
0*nMGaAsrStt@3*?K^LA:^. ±MCCp^Ga 

As*«ttil2 2 4*fl5«L. mi<oy* 

1 4 l*v;^^<fcLriltRe^^C'/:t>aA^rtf-pr. n 
* SGaAsn>a?^ hjl2 2 4b«:0fiS;'r-S (08 
(a) ) o 

[007 1 ] ^^tC. ±iB^ 1 (D * h u>?:^ his 1 4 1 
*^*L/cf^. ±iBp^GaAs*^ftJ12 2 4±«:m 
2(OV^ h hJ® 1 4 2*?gfiK0 (08 03) ) . C 

tl*ffll^r±iB^^*B2 2 4*>'^•^-->^J/L.r. ± 
fa:3>^^ h^2 2 4 bOCpg^-r€>pSGa A sSB® 

2 24a«:JK^L/. :^ffiK:^2 O^' :f hU>^;^hJgl 4 
2«:^fiK-r-5 (08(c) ) o 

[007 2] ^CDft. S::' ^ h us^x 1 4 2 

V-;<^®4*GaAsrSttB3CDBlf^(DfIi^JC 
ff^^-r^iife^C. KU-/>m@5«:±iBn>3?>7 hH 
2 2 4 b±&C— S5:;&5nMGa A saffig2 2 4 a±{ca 
fj:^>^^mmtrh (0 8(d)) o 

[0 07 3] ;XiC, ^ffi«:^3CD>^^ h U^X 1 4 
3*Ji5^0. ^©-'^•df-r:>^CC<fcO±i3nSGaA s 
m©2CCi5Jg-r'2>Ut?>^Mini4 3a*?^^U. ^ 
CDl^^ffltcy--h^)S^vt?46a*^arf ^ (08(e) 

) o 

[0 0 7 4]^Lr. ±Mm3<OV * \ A 

3(D^*CCj:«)-^a)±cDy- h^S*tf46 a*^v5feUr 
y-hSffi6*J^^U. ME S F ET 1 0 4*^^-5 

(08(f) ) o 

[0 07 5] CCDlliSt^<^ME S F E T 1 0 4^«. G 
aA sr£ttJi3(D. y-hmSi KU-r>m®i(Z)ra© 
SmSKJCC, ±iail 1 3 <3!)J|JfiW(Z)<fc ^ {C>> a h 
^-^Hmffi*?^^'r-S<Dr«i^cC< . p^GaA s^H 
J12 2 4'a^ffJ^brc^^/ca?). SpMGaAs^aB 
2 2 4aCDfSSK:J:0. ^'-i V r>'N^' h *Bp*n> hn- 

[0 076 ] ±.mm 1 3 CDllJ6«^t?«. 

j^^)rj\^ V4>^rU. --0. 7 V^-C^-Sytd?), RF 

«if^43. Y\y^:^mmbi^tm^n^mmv d ( = v2i 

l);&^0. 7 VtiTinc-Scb. t/3>h + -^fflm@2 

[00 7 7] j|»Sfl?!l5. 09«*^l8<Z)ll5(D||iSfl?!lK: 

0tC4(5lir. 1 0 5«*SliS«?!J<Z)MESFETr. CO 
MESFET105r«. n^G a A srSttJB3 CD. v 



I 
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±iEy- hmffie (hy- h y-fex i 3 icDPawicjpSG 

a A s^Sli2 2 5 a;C^i K U>f >ll@5 OCg^MOrffJfiS 

[0 07 8] CCDl|j!®«?i|OME S F E T<D^3§:6';ffi«. 
i{i^<*jl2 2 4*>'Sd?--:=.>^0/da (aSCO ) . 5 

[0 0 7 9] SISS€«16. 01 O«*|EgB3(D06<D^{?5 

0^:fei^r. 1 0 ^\-x^mm<of- h y-fe;^ 1 3 

^Wr-^MESFET-C. C<DMESFET 1 0 

pMGa A s^ffili2 2 6 at*. -eoV- h^SffljO^ 
gpi^^^y-fey^ 1 3 0ffiiJffil 3 a^/^Lr y-feXjgMl 3 b 

(D«m±fBm 5 ©Hifet^CC J: SMESFETi 1^— t? 

[0080] CCD^ife^CQME S F E KOm^i^miX. 
Ga As^14B3CD«S0cy- h y-feX. y-hs®. 

SG a A s ^^ftJl©>'^• 3? > y^^f r p MG a A 

s mmm 2 2 6a ^ffj^-r 'S.^.3&«±faii5 (ommmtm 30 
[008 1 ] ccDll]^wlT«. rS^soo. y- hm@ 

1 F U >^ t(Om tiOmrf S p MG a A s ^ffiH 2 

2 6 a^. ^oy-- hm^gfflijffigp:?:)^. y-- h y-fexpjs 

1 3 b^/M.ry- h »;-feXiSffil 3 a*t?iiJ€>t»®<b 

[008 2] mmmi. m 1 1 »*^egcr)»7®iase!i 
01 1 (a) \ix^<ommm^^m'tm. mi 1 

(b) «±fBh^>s;'X^*«fiS;-r^*^ftjl<7)>''«>K« 40 

[0 0 8 3 ] SCCisl^r. 1 0 7«2|c|6Sfe0iI<DMESF 
ETr. cn«±ie»4j|j56Ca|«:*jC:t-5pMGaAsa 
HB2 2 4 aJCf^^r. x;^;U+'->'0 F^> ^^'t^^G 
aA sr£tt@3cfcO:^#C>i?5 2 0-1 0 0 0:t>yx 
hO-A, +1^ UTigS^U X 1 0^'cm-^fe^T<?:>nMA 
1 GaA sa®®2 2 7 a«r. SGaAsn 
M12 2 4 bCcR;^r. j?^2 O-'l 0 0 0:^> 
yxhn-A. +^ »;Tigfi3&55 X 1 0*'cm-'Jil±CDn 
* MA 1 GaA sn>3'^ hjl2 2 7 b^{t;t/cfc<D 50 
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*<Dffe<D«^St^±iSll4CDSIii^<DME S F E T 1 
0 4<b|5l— r^-So 

[0 08 4] ^Jcfc. CCDHte^cDMESFETl 0 7CD 
^:/n-feX(Co(,ir». rStt®3<D. y- hm®<!: F 

4||iS0!ICDMESFETl 0 4(DS8i§::^a-feX«b^< 1^ 
— -r^-So 

[0 0 8 5] CCDcfc^^C^^CDMESFET 1 0 7-C 
±iBnSA lGaAs^Mjl2 2 7a<!:n^GaA 

ta^o oasOHl 1 (b) CC^ri^tC, nMA 1 GaA 
saffiJi2 2 7 aO^fiVs 0 iEWClET^or n 
^GaA srSSJ13 inMA 1 GaA saffiJ12 2 7 a 

Hft^r'>>'t'>»bcptCiSigS^j:2^>:7C«^:^/X (2DE 

G) mmmm^ti^o 

[0 08 6] tfcnMA 1 Ga A s*ffi® 2 2 7 a 
mTfitZDEGmm^^MLXi^^^fc^. nSAlGa 
As^ffill2 2 7 a^^fbUrC^So SfornSGa 
AsffittliSCDnMA 1 GaAsaffiB2 2 7 ai<DW 

a^«2 D EG&cj:^2smB;()^ff^^sti. m^mm 
^tirj:i>^ c<Dfc^. m^mmmcopmGdiAsmmm 

2 2 4 a -^0 1 m^m(D>' 3 h +-^ffimg2 1 1 ^ 

y-hssei Fu-<>ms5i<Draw:Eao/c^j: 

0. ?6^cy- hmS(DFU>r>ffiijOr£14JiSP^'rcD^ 

[0 08 7] mmms .012 i3:*:%?g(D^8<D|£^0i| 
^ J: -SS^jam F ^ >>^X i5?CD«3t^^-r»TffiHt?^ 
HCCfcl^T. 1 O8tt3t;ilJ60?!l©MESFETr. 
cn«±iBI|5SQSWc;teC:f€>pMGaA s^ffi/i2 2 
5a{CR;tt:. x:^;^+''-/^•>F^1' >^3&5GaAsrS 
14Ji3<fcO;Ac#l>nSA 1 GaA s^ffiJ12 2 8 a*. 
*/c. SGaAs3>^i^F®2 2 4btCf^^r. 
n* MA I Ga A s n>^^ hjl2 2 7 b*m;rc4>(D 
-C. ^(Dffe<^1tfi£«±f B® 5 <Dmmm(DM E S F E T 1 
0 5i|g— r^So 

[0 0 8 8 ] 3^cC*5. C<D^j5fe0II(DMESFETl 0 8(D 

KJg>^a-fextc-:jiir«. rS14ii30. y-Fm@iF 

bmMm<DME S F E T 1 0 5 <Diijg7'a-feX<fc^< 

[0089] C(DJ: ^ 3Q:«^(D*Sg5fe^(DME S F E T 
10 8-CtJ. ±iBnMA 1 GaA s^SJ12 2 8 a<hn 

^CttU^. m5||ife«ai<DpMGaAs^ffill2 2 5 
Si^m2mMm<Oiy n F+-^ffiS«i2 1 2*y- V 
^6<h FU-<>S@5<!:(DPaccgeaL/c®^J:0. 5 
6Ccy- F^ffi© F >lIiJcDSttJlgB^3''C<05^ -t-^;!/ 
/f*SISJ?<r*. ®:^FU^>®SI dmaxCM^r 
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[0 090] mmm9. m i 3 i,t:^mM(Dm9<Dmmm 

-5, 0«:*5liT. 1 0 9«*^S6CTcr)MESFETr. 

14113 J:»3:*C^tinSA 1 GaAs*Ejl2 2 9 a^&. 
*/c. MGaAsrJ>^^h@2 24bmx.r. 
MAlGaAsn>^^hM227 b*m/c4>(D 

r . ^(Dm(ommt±iEm e (duss^^om e s f e t i lo 

C0 09 1 ]fj:*5. CCD||Jfet?5(DME SFET 1 0 9(Z) 

6^j!«W(0ME S F E T 1 0 6(DlSiS:7*n-feXi:fe< 1^ 

[0092] CCOJ: ^^j«fiS<D2|s:^e«|CDME S F E T 

1 0 QV^t. ±fen^A 1 GaA s^ffijf 2 2 9 a i n 

MGaA sr£ttii3 t<Drs(,at. \:im^mm^ tl 
^ctttj:*). memmm(DpmGaAsmmm2 2e 20 
a^m3mmm<DiyB v v^-mMnm2 1 3*y- v 

[009 3] mmm i o . 014 t^j^e^c^^ 1 o<om: 
^0 . a 1 5 (a) --a 1 5 cf) \t^mm(omm'n^ f 

[0 094] 05C*5l>r. 1 1 Ofi^SISfeW^MESF 30 
ETr. cnt^^T^Jg^CDME SF ET 1 0 TCD^fiE 
JC^teC^r. n^Ga A srSffiascD. ^-FmSiV- 

A 1 GaAs«ffiB*iat:f^:4>©r*^o CC-C»2 3 
0 al « FU^>UJcDnMA 1 GaA s^lD^r. ^7 
*56Wcfct:f ^aSJl 2 2 7 a & 0 . 

2 3 0 a2 «y-X(B)(DnSA 1 Ga A s^ffl®-C* 

*/c2 3 0 b{iFU'r>'^@5ir£tt;i3icDFB^CC 
iSgSn/cn* A 1 GaAsn>d?^7 F®-e. ^711]^ 
fi?!ICC*sttS^BB2 2 7b t±<n—WlSrChi>o 40 

[0 09 5] ;^CcS3§7^^tcoi^-CSi8j-r €>o 
Ga A sSSl ±^cy > F--:7'Ga A s^^vV rm21Si, 
^'nMGaAsr£14Ji3*fl5^U/d^. ^ffiKln^A 1 
GaAs*z»ftH2 3 O^rJggRL. m\<r>y * V i^lyT. 

FMl 4 1 ^'7:^^t\^xmvmfJi^^:y&.K^^i'i-y 
X. n^§??A 1 GaAsr3>:$f^ hJ12 3 0 b^rJI^^-r 
S (0 1 5 (a) ) o 

[0 09 6];:>:JC. ±tSnMA 1 GaAs*^<*®2 3 
0^.•^Fyy^^:7^B^^I5CCctO>^^•^--=.>yLT. ± 
iE:3>^i'FH2 3 0btCffi«-rSnSA lGaAs« 50 
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HH2 3 0 ai<h. n.mmm2 2 0 ax tp^h-'&mmm 

tirfig-r-Sn^A 1 Ga A s^ffijl2 3 0 a2 ^^^fSu 
^SCC02©:7 4- FU>^X FMl 4 2«:»M-r'So 

±iEA I GaA s^ffi®2 3 0 al :3>^^ F 
B2 3 0 b <b«S*fffiiJcDSgP«:^CDrtgptC^t?U-:^;^ F 
iaP14 2a^?|?^-r^ (HI 5Cb) ) . 
[0 09 7] ^l^T. ±far':t F F® 1 4 2*v 

XiJ^iOr. ±iBA 1 Ga A saffi@2 3 0 al ^ 

TlffJSP»*-C1f-f Fx>^>^-rS (01 SCO ) o 
[009 8] ^LX. m2<Dy^ hUi^XF)®! 4 2* 
m^Lfc^ik. V -xm@4*Ga A srittS 30^^00 
^ilti^Cjg^^iifetC. FU-Y>^5?£:±fB:3> 
3?^ Fli2 3 0 b±(fC—^-fy^nmA I GaA smmm2 
3 0ai±W:Srj:^cfc^>Jgfi£-rS (0 1 5 (d) ) « 
[0 09 9] ;^cc. ifestciiscDy * F ue^x F)Kl 4 

3*ffMU. ^CD>'>'^-^>^tCcfcO±iBnMGaA s 
^B®2^CifiS"r^Ui^X hpgp 1 4 3 a^ffML. ^ 

(o^^±m^y- h^mm^e a ^mmr^ m i 5 ce) 

) o 

[0 10 0] ^Lr. ±fam3(Dy:t Fu>^;^ hiwi 4 

3<D|^5feCCj:J3-e<D±<Dy- F^ilMI46 a^^^Ur 
FmSe^Ji^^U. MESFET 1 1 O^^RRT^ 
(0 1 5 (f) ) o 

[0101] CCDl|]te0ikDMESFETl 1 OXf^t. ¥ 
-FmflSOFU>f>WJ/c&:f"C«c<. V-::<fmOnSGa 
Asr§KJ13±ic4>. n^A 1 Ga A s^ffijl2 3 0 a 
2 *i9:C:t/c(D'C. tSaeScDy- FmS6C7)v--^xfflrJS 
F u >fflO^^<D^ffi^f' > ^ ;l/fc J: -S^SiS « 
t^<u^. 2\yY.G(jyw^m^mti^x^h<Lt,tf^^. 

ffliJcr>iF^ffi!A (Rs ) *SU<<g2St?^. cn^iOig 
W:tF/cC:rr?5:<. F E T(DlSfiJ»{L ]iESa*{t«SSC 

[0102] mmm m . h i 6 «*^b^cd^ 1 1 ©si 

ab-So 0CC*5li-r. 1 1 1 «2|s:^ife«?(cDME SF ET 
-C. COMES FET 1 1 1-C«. nMGaAsrS1±jl 
3©. V — ;^SS4 <!: Fb-f >SS5 <!:(Dra<Dcti:StSB55' 
^53:. F V-fe;^ 1 35&^Ji5^5nr*50. y-F^S 

6t^c<Dy- h y-fe;^ 1 3rt&csBa3nri^^. ^/c± 

faFU^>Se5«n>^^ F@2 3 Ob±CCJK^Sn 

rfco. i^Fu-ossis^y-Fy-fexi sioDia 

^«nMA I GaA s^ffili2 3 1 a 1 JJi^ F U >r 

5icSML-cjf^^3nr:foo. ±iav'-x^@4iy- 

FU-feX 1 3<b<Dra^»nSA 1 GaAs^aoB2 3 1 
[0103] COymmmOUE see TCDSJSl^mi. 



a 
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ajl2 2 4a«:1f>r Kx-^^ViJ/L'/cf^. mm2<Dy ^ 
hUS^;^ hMl 4 2*v;;^i^<!:LrGaAsffittil3^ 

[0104] coymmmv^i^. ±.t^m i o <DSisfe«?»cDM 

E S FET 1 1 OCO^figCCfcl^T. n^GaAsrSttB 

3 ^(D^s^cy-- h y -bx 1 3 ^m^^m^t 

1 3i KU-Y>mg5 iWa^nMA 1 Ga A 10 
saEB2 3 0 ai ^riBgU. SU-feX 1 3 iv-:^m 
g4<bora^n^A 1 GaAs^HB2 3 0 a2 ^iBg 

i59i*€>Ci<i:;^j:0. L3!>>feGa A sffittH3cr)aSS 

m^o:>it^^mmmu^o:>^ ttj:^ x±mmmm i o tctt 
-^r^t^fecDi^sr-So cnKiitJifaiii o*S6fi»itcit 

20 

[0105] mmm 12. 017 {^i^hbcdi? 1 2 coii 

^'So aic^jc^r. 1 1 2 t3::$:||j^{?!]<Dy- h U -feX 1 
S^W-raMESFETT. CCDMESFETl 12r 

n^AlGaAs^HJ12 3 2 al«. -eco^- hS® 
ffl!J(D«ggR)&5U-feXl 3CDffliJffil 3 a«:/My"CU-fe;^JgM 

1 3 hoy- hmmT&B^r^^z^. tf^-^y- h^se ^ 

V-xm®4i(Dra^CffM3n/cnSA 1 GaA s^ffl 
H2 3 2 a 2 Ji. ^©y- hSSfflil<DiSSl57&i U -fe ;^ 1 3 30 
CDfflJHl 3 a^/M^r y-feJ^JSai 3 bCD^-h^Sa 

1 lCDj|j!!6«?!l«:<fc'5MESFET<h|a|— r^-So 
[0106] C©^*fiC?J<DME S F E TtDKjg:^^^*. 

Ga AsrStt©3(Z)^ffitcy- h y-feX. h^@. 

SC/KU-OWJOnMA 1 Ga A s^®H2 3 2 al . 

2 3 2 a2 *JI^JST-Si=?.*i±fBII 1 1 <D||Jgfi?!liS:^j:o 

[0107] XL(DmMWC\^. rSttJ13(D. h^ffi 40 
t Kl/-Y>SS<h(Dfe1tC{4a-r^nMA 1 GaA s*S 
112 3 2 ai hm«iffliJKSB3&^. 
;^(WM1 3 b*/M^ry- h U-feJ^JgSl 3 a^-CSi 

(4g*rSnMA 1 Ga A saDi@2 3 2 a2 ^(D^f 

- vnwim^t^. V »; -fe:^®® i 3 b ^/M^ry 

--h U42XiSffil 3 a*r®c;f-S«jS<bL/c<Dt?. ±iB 

®i KD^iiSM^tk^r. »;-fexjgM<D. y-hs^M 

SCi*5-C*. fiAKU-YvmSSI dmax«:3 6{C:;^ 50 
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[0108] 13, 018 \X:^mn(Dm 1 30^ 

*0 . a 1 9 (a) 1 9 (e) «3fcS|j5S«?!|©SWJ8Sl^ h 

[0 1 0 9] HKlfel^r. 1 1 3«*ie5S«?!l<DMESF 
ETr. C(DMESFET 1 1 3«. ±^L/cfte<DSIS6 
FUCDMESFETil^ii. ^i^^ttGaAsSSl-btC 
^> K-:/Ga A s ^^vVym2^i\\^Xl^^^fxfcxv 
MGaAs^®3^WbrC^^o -e C (DUSS^-C 
±iBS14e3±or>y- h^@6(DMffli)«:tJ. KU>f 
>MSO'V-;^ffliInMA 1 Ga A s^MJ12 3 3 al . 
2 3 3 a 2 imjSL^ nrfc 0 . $ ^tcK^^MJlitC K 
U-f >lllSJyfy-X(|!Jn* n>^^hB3ax 3 a2 

^/ror V 4 su^ F u 5 nr 
[0 110] ^Jcccstjg^^fcoi^riftBj-r^o 

GaAsStel±CC>'>K-:/GaAs>'^*'>:7Tll2^ 

GaAsffiffil^ff^^U. ^C^)_hW:CtlJ:Ox:^;^^- 
^^'> K+> ^^^r^'CDiifC^nMA 1 GaA s®2 3 3 *?f$^ 
T€>o Jl^C^r^A 1 GaA sjl2 3 3±CCCni:«9 
jm^'-^O K+> •:;:7*CDfiC^n^ MGaA s zi>:$?^ h 
jS3a*Ji5^U. ^CD±Ccy-xaS4SLC>*KU-f >m 

cDB^f^{4accu$;>>^ h gap 1 5 1 a^WT^ Hi 

1 5 l*ffJ^-ra (01 9(a) ) o 

[0111] 'JFJ*C^ ilBA 1 Ga As@2 3 3CC*f-r^ 
x-,^>yu- hj^^^GaA sJi3 aCC*f*rS fcOcfc 
^C^x :r5^>>/i2iS;&J60r. ±iBGaAsli3a^ 
iltRft^JiCX :;^>y-rS (01 9(b) ) . 

[0 1 1 2 ] K^^X'^r^^riiBUyx hi^l 

5 1 ^vX^iL/TilBA 1 GaAs@2 3 3*S1RW 
«:x-^^>>/-r6 (HI 9(c) ) o 

[0113] ^mk. h^jit^5i46 a ^mm 

u (01 9(d) ) . iiaut;^;^ hJSi 5 KD^stCcto 

-?-<D±<Dy- h^=W*46 a* i; 7 h af-y LTy- h« 
S6 4?l5fi£L. :«li60!l<DMESFETl 1 3*^T 

So 

[ 0 1 1 4 ] coj: ^ tmmifmmx\'t. ±fBm i 

OSISfe^OME SF ET 1 1 0 tW^. FSS6CD 
i';UK:j:6^Ji<>;^j:<3&:0. 2 D E GcDiS^Sbfi[®:d^ 

x^hm^nu<. K-nmcD^^myi (rs ) *Sb< 

[0 115] 3 6tC±iB01 Oj|igC?«(DMESFETCD 



23 

CO 1 1 6] 

mmmi^mK. h u >s® ii^-sft^en/jn-r 4 j: 5 « 

>nm,\D max*[6l±3#r:RFtH:*J©ti:i«C«ra-SC 
[0117] C©^I3 (^*312) (cj:n«. ±fESI? 

ia^ffi^«:)S^c K n" >^ffi<!:i5)-s{4©mjE*Enj}n-r 

[0118] CO^?8 (i!^3 ) {cJ:ti«. i»StB2 20 
©■c. 9^i'^;wJl©®:/hffls*u-fe;^ii;T©«^-c©5^ + 

CO 1 1 9] ccD^m m^m4) (c^ntf. m^ms 
*©-SIJ3»i±fByH2;i^llijffi*iSr>;-fe;^jSffi±{ci^L 3o 
©. «S^^SCj:<b5=-f *;Hl©fij«*lilie-rSC<«: 

CO 1 20] c©^Hj (ii^s5) (cj:n«, mmm2 

ietS©mi??9!imh^>yxi»{c*ji,»r. ±iB«S2Sf*;i 

±a*^(*rS14B<!:©filBB{C'>H -j 
fiS3n€.«fiSiU/c©t?. ±IB«ffi«ftS©Wf4iL.r 

4. 40 
CO 1 2 1 ] C©^?g (11*^6. 7) icj:ixi£, 
^2iB4g©m^5aimh^>i;;^f «:*jc»-c. ±ie«ffi^ 
«^B*. iii^3W±iB^i*rS14»<!:jS!-c*S#j»(*» 

A>6^fi£Lfc©t?> C©4i«i*M©igS?r$IJ®r^Ci 

(cJcl, ¥S<*rS«Jli©fe1-c©x*>iU=t^-»M*=i> 
C0 12 2]C©^W («*^6. 8)K:<tn«. ^* 

StiS«fiRiLfc©t?. ±S*i»i*r§14B«B©. 50 



i|tM¥7-3 2 112 6 
24 

y^mmm^ti. m^m*fmfs.^txictarj:<. cay 
m.m-c<D9-^ pirn's:. c©m^±«:->3 v 

CO 1 2 3] C©BI3 (t»^]«9) CCitltf. it*16 
fBl8©mi!tJ8imh^>i;>l^»(cfc(,»r« ±iB«M^«:e 
«r^)a^5^l^«(*:li*. *©-gP*i K U >'gi@ii|i* 

ommi^a > d» h ®%sw/c©-c. mmmwm<mm 

C 0 1 2 4 ] c©^?g (gf*l 1 0 ) {Cli^S^SSII h 

7>j^x$fcj:n«> ¥^m§tt®©— iffi©, y-h 
-;^sffi<k©ra©M«i«c. -en-eti±gB^|i3s««§ttB<!: 

ffigL/c©r. ^flcffittS©. -y- h«fiS©v-;^fl|rJ 

sex F u >fflijtc^ag-r e«i^-c©^®^^e{*^c < 

•5. V-XffliJ©»iffi5i^«0<<gM-r.SCi*i-C^. 
cnfc J: 0 F u -f >«S£©it:A:fc j:Siism:^-fb?cC:f-c^c 

c 0 1 2 5 ] c©^?g (iiS?3B 1 1 ) (,mim^^3^ f 

«ttil<!:|5l-af^©^«J=i>i?i/ Fe^ESL. S 
§i|£^<*3 > F ^±k: V-XSeRC>' F U 
«rffiSOfc©-e. ±IBif5}?:Sl 0«:^S^?8il^1i. iif 
ffl;'3{t/cW-C>5c<. FET©lSf«J»{b, JiSSS6^fc*0S 

C 0 I 2 6 ] C©^?g 1 2 ) tC^Smi!lJ9im F 

7>-:^xf©is|JS:&ffi{cj:4i«, «««iS©*«i*ffii4 

F u >meccm< s a 5. F + -AmmmiBfS.b. 

■€-©^fB4Ji*ig|J^3>{c, »y F=^^-*tl«g©-igai5 

rt«:»w-r sai5^*> e.feggps«t8P©T«ij{c&a^5Si5 
- Fm®*ff$sKf -5©-c. iiay-- Fmsi^^M©-^ 

3 F + F U -f >i!l«:W-r Sfltifi© PET 
C 0 1 2 7 ] C©^?« 1 3 ) ic^i,mn^ F 



(14) 

2S 

T>J-fe:^*JgfiSL. -eco^iieiWxf 5^>tJ'M*v;;^^ 

ffiH^Wr S«Jg© F E T SrB^KfJjtr S C <b 
[0128] C<D^?§ (m^m 1 4 ) (C^SmWJ?*^ h 10 

(cy- hmffi<!:I^M©*^f*JS%WL. F U-Y 
i^|43l«J«14)l<!:©ffl{C3>3fi' F^«rWra«jS©F 20 

E T ^m^f^ Cti)i-C^ -5= 

[0129] c©i«ig (ii^^ 1 5 ) icm^mn^m f 
7>s^;^ ^©Sig:^ffi{c ctnii. Sffi«ffi©ll i 

F+> y 7'x4^;U=¥"-*vJn3 < 1 MM 

mo>m2^mwiai:m^Ltc^. m2^(*ji±«:v- 
yfFU'<>fiffis©y- FSffi^siBssns-t^sp^cc 

2*#«:@K:*f-rSx i; ^>ifU- F*i|| 1 ^^f*®(C 

>i*-rsxs»^>i^u- hj:Din,» F^-^xir5=->i/*aa 

*iSU-c. ±iSlll¥SlflcMCC. ±iailHx-:,g^>i^|gP3 
□<fc 13 E < *>om2 ^J^^«tMPaP J: 0 /hS t,»|| 1 ^«f* 
85BP«:?gfi£L. S^{cy-F^)S©^»;7 F:i-7«: 40 
J: *) , ±12^ 1 SC/lg 2 i #^SM© a F 4^ 

-y- h^mi:±M&m i ^^^^agaPrtJcjgfiK-r s© 

[01] *I6I«©» 1 © J: SSWS&S F ^ > 

J^xa'?:^B^-rS?t*©Sr*0. HI (a) «^©Kffi 

01 (b) »-e©g^-f ^jugB©^ig?:^-rs£^0-c* 
s. so 
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[02] ±ia»i©lltSfi^©«i?S6«F^>i?;j^*© 

SiS:^;&iJi?§-r.5/ci*©0T*«5> 02(a)~02 
CO »±ieMjS:^©iSXg(C*JW€>»rffi«jg?:^f 
0t?*S. 

[03] *^0«©m2©|Qfet?!l«:J:SSW3a«F5> 

^©«jg*S^-r»rS0-C4>.5, 
[04] ±ie*2©S^«f9©mi!tXftmF^>i':^f© 
.S!jt:frffi«:l5i?g-r5irc«6©0-C*O, 04Ca)~04 

(e) »±ie»js:&iffi©sxs{c*jws»ra«js«^-r0 

[0 5] *^?B©m3©ll*S«^«:J:Sm5f«l*F^> 
[0 6 ] iiams ||«6«^©m^}9!i* F ^ >i?;^ ^'©ti 

iS:&ffi*ifti«-r *)feA©0-r* o . 0 e ca) -a 6 ca) 

tt±^Ji:35a©iSXg«:*jW -5»r®«Jg*S^-r0-C 
[07] *^?l3©l|4©IQfe«»l«:<t4«WS(l*F^> 
[08] ±iei» 4 *Sfi«^©mW5S!ill F ^ > i^;^ ^©18 

3S:6rffi4SilB-r-55rc»©0-r?* *) . 0 8 (a) ~0 8 (g) 
»±^Jt:&ffi©i5Xe{C*iW -5. Wrffi«jg%^^0-C 

[09] *^gg©» 5 ©||ife«f!|{C J: i>mm^ F 7 > 

y;^ af©«)t*s^^»Tffi0-c*-5. 

[010] :$imm<om 6 ©iiJfetJdfc J: f ^ 
>e;^x $ ©«ig*^5^r »iffi0r ab 

[011] *^©ii7 (ommmic j: f ^ 

>i>x^c:>mM.^mf^t?>fc^<Dm'c»>') . 01 ica) 

«-e©»r®^)i*^-r0. 01 ICb) «±IBF^>S^X 

^«r«fi!E-r-5*^»fte©''<> F«jg%^-r0t?&i. 
[012] *^?3©ii 8 (ommmic j: ss^ja* f ^ 

4f ©:^ig«:^TKffi0-C* 4. 
[013] *i%i«©09 ©SISfi«a|{c J; S F 7 

>i>X $ ©fl|jg*^-r»rffi0tr* -So 

[014] ^^m<Dm 1 0 ©nite^iiK: J: im^im f 

^ > iPX if ©#it^Si?i-r Sfcfe©0-C A 
[015] 1 0©*te«»I©aW^m F 

^(Dmmy3mimm-r?>fc!i><Dm-v$>*}, 01 5(a) ~ 

01 5 (q) «±fSi8jg:&ffi©iSX?i(C*Jl:t-S»r®«jg 
?:7Kr0T*S, 

[016] :^mm(om 1 1 o|ISS«aifc j: •6«»^s&» F 
^ > y ;^ i» ©^jt*Uiig-r ^^^©Hr * .5. 
[017] :$:mi<Dm 1 2 ©llJ^WK J: SmW^ F 

5 > y X ©«jt*gi?g-r s fc«)©0 1?* s . 
[018] *^HJ©ll^ 1 3 (ommmtfCj: ^n^fm f 
^^©«Jg^i^^?g■r •5fc*©0-c*-5. 

[019] ±SBm 1 3©j|J6{f!l©a^j8!l« F ^>j;'>^ 
i'<D^1fm=S:Vm-r6tctb(Dm-C&*), 0 1 9 (a) ~ 

01 9(e) it±immim<o^sxm(,c*s» ^mmrnm 
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CH20] SE*CD:/U-:^«®<Dm^ja*h^>>?;:^ * 4 1 , 3 1 

dx^mmr^fcisb<Dmv$>^. 020(a) ^^oKstt 2.312 

m^^^irm. S2 0(b) \t^(o^^:^jimmiitKLx m^(ov 

m'irmmmx&i>. 2a. 33 

CS2 1 ] U^<D^)iz:^m^(OmmmkV'7:y^J:^^ V h+-« 

^wm^tL'^(mmmxhh. s!g a a s 

m^(r>Wim 21 2 

1 ^=m.W&Q3iAsWe^. 2 >/>F-:7•GaAs>'^' MAlGa 

vVrM. 3 nSGaAsrSI*®. 3al KU^> ^ SA 1 G 
©Jn^ MGa A s n>^>7 hM. 3a2- V-Xffliin* 10 3 2 al . 

SGaAs3>^^Hi. 4 V-:^«e. 5 KU>f 2 

6 t^a -^^ h^^-y- hmffi. 13 y-hU a2 

•i2X. 13a 'j-feX/gffi, 13b y-feJ^^liJH. 10 MA 1 
1-113 MESFET. 124 nM^^flcJS. 1* 
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1. 33 1 mKO-yitVViyXVm. 14 
.3 32 m2(DV ^ VUly:^Vm:. 143 
^hU>^;<hK. 142a. 143a. 31 
la b2^;^HSP. 2 11^-2 13 t^a 
ffiSS. 224a. 225a. 226a p 
aSJl. 224b n*M=3>^^hil, 2 
30 nSlA 1 Ga A sJl. 2 2 7 b n* 
Asr3>:$?^h^. 2 28 a. 2 2 9 a n 
aAs^®@. 230al. 231ai. 2 
2 3 3 al Y\y^>mn' MA 1 GaA s 
30a2. 231a2, 2 32 a2. 233 
::^Mn^ MA 1 Ga A s^ffia, 2 3 0b 
Ga A s :3>^^57 hMo 



mi] 



(a) 



V3(«=0) 

o 



Vfl{<0) 



V{K>0) 



n-GaAs 



non-dopad GaAs 



GaAS'Sub 



1 : ^i^a<tiQaAs^45 
3 : nS)£1&S 

5: KU'r>m 



e: i/a hs^-r- 
101 : MESFET 
211 : 'y^y h^-i 



r 

IL 



6 r^^^ 



n-GaAs 



13b 13a nofHioped GaAs 



4^|^ttGaAs-sub 



13: V^y-^LT, 
13a: 'J-bJ^e® 
13b: •Jir:^fflrai 
102 : MESFET 
212: ->3 V 



102 



Cb) 




J. 



4 ^6 
13 



1 



^213 



_^j^x n-GaAs 



13a 13b noivdoped GaAs 



^iem^QaAs-sub 



103 



103 : MESFET 

213: •✓a-y K*-aiB«« 
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(a) 



311 



^11 

-5 



^ ^-3123 _ 



-312 
^211 

-5 
-3 



(c) 



11 : ->3 V 
311 : Si <7?V:t hUi/Jl h 
211 
-5 



312a 



3 



312 
211 

-5 
3 



312: miay-p^ hus;^ h 

312a: Uv>( hBBD 



^31 2a 



y — vc 



6a 

312 

211 

-5 

3 



6a: ->3y ^#-:&a« 



r< — 



-211 

-5 

-3 



17] 



<a) 



^311 

/-ii 



311 :IS1 057* Ku*>*;^ h 



(b) 



/'312a ^ 



211 

5 
3 



-312 
^211 

-5 
f3 



312:a2«)7t hUv;^ h 

312a: i^i?7.hma 



^6a 
'312 
-211 
-5 



-211 
-5 



n-GaAs 



non-doped GaAs 



'224b 

-3 
^2 
^1 



104 



104 : MESFET 

224a : pmoaAammm 

224b: 11*383 >5'^ hJB 



[010] 

6 ^226a 
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